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Numerical study of the swirl flow effects on the perfor mance of
axisymmetricnozzle

LIU Wei, YANG Tao, CHEN G Xinghua, 'L I Li

(College of“Aerospace and Material s Engineering,
National University of Defense Technology , Changsha 410073, China)

Abstract .1 order to study the swirl flow-effects on-the performance of axisymmetric
nozzle,theflow field in axi symmetric-nozzle was-numerically s mulated under both swirl flow
and straight flow conditions. Theflow coefficient , vacuum thrust coefficient and specific im-
pulse of the nozzle were studied with different air massflow rates and swirl intensties. Itis
concluded that the flow coefficient , vacuum thrust coefficient and specific impulse are not
changed under-different swirl intensitiesif calculated from the axial mass average total pres
sure at the nozzleinlet. The tangential dynamic pressure increase at the nozzle inlet with the
swirl number enlarged at the combustion chamber inlet , and do not contribute to the thrust ,
0 it should be looked as another type of total pressure loss.

Key words: swirl ; nozzle; flow coefficient ; vacuum thrust coefficient ;
numerical s mulation
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